BALT development and augmentation of hyperoxic lung injury in mice deficient in NQO1 and NQO2.
NAD(P)H/NRH:quinone oxidoreductases (NQO1 and NQO2) protect against oxidative stress and neoplasia. Cross-breeding of NQO1-/- with NQO2-/- mice generated double-knockout (DKO) mice. DKO mice were born normal yet showed myelogenous hyperplasia as observed in single-knockout mice. DKO mice also showed bronchial-associated lymphoid tissue (BALT) that increased in number and size with age. BALT was absent in wild-type and single-knockout mice. Further analysis demonstrated infiltration of neutrophils and macrophages in BALT and significant increases in the serum cytokines TNFalpha, IL-6, and IL-1beta and increased expression of iNOS and higher nitric oxide in lung macrophages. The development of BALT in DKO mice presumably led to the release of cytokines and higher lung macrophage activation, because histologically spleen, thymus, and blood cultures and urine analysis showed absence of infection. Additionally, the DKO mice upon exposure to hyperoxia demonstrated severe intra-alveolar edema and perivascular inflammation and massive infiltration with neutrophils, compared with wild-type mice. These results suggest that NQO1 and NQO2 combined protect mice against lung inflammation, BALT, and hyperoxic lung injury.